Background: Family medicine (FM) residents choose among a range of options as they enter practice, including practice model, clinical domains, settings, and populations. The choices they make have implications for primary care workforce planning and may differ between FM residents who are parents and those who are not, as well as between male and female FM residents. We investigate whether parenthood shapes intentions among FM residents entering practice and whether the effect of parenthood differs between male and female FM residents. Methods: We conducted cross-sectional analysis of national survey data collected from FM residents in Canadian residency programs by the College of Family Physicians of Canada between 2014 and 2017. The survey captures information on intentions for comprehensive or focused practice, practice model, clinical domains, practice setting, and populations. We used chi-square tests and multivariable logistic regression to investigate the relationships between parenthood, gender, and practice intentions, adjusting for other physician personal characteristics. Results: Almost a quarter of FM residents were parents or became parents during residency. Intentions for the provision comprehensive care were higher among parents, and intentions for clinically focused practice were lower. Differences in intentions for practice models, domains, and settings/population were primarily by gender, though in several cases the effects of parenthood differed between female and male FM residents. Even during residency, the effects of parenthood differ between male and female residents: while three quarters of male parents finish residency in two years, fewer than half of female parents do. Conclusions: Both parenthood and gender independently shape practice intentions, but the effect of parenthood differs for male and female FM residents. Supporting FM residents who are parents may positively impact the quality and availability of primary care services, especially since parents are more likely to report intentions to provide comprehensive care soon after entering practice.
Background
Primary care is the first and main access point into the health care system in Canada. While the number of primary care physicians per capita continues to rise in Canada [1] , almost 15% of Canadians still report not having a regular care provider [2] . One reason for this discrepancy may be that not all family medicine (FM) graduates end up going on to a comprehensive (generalist) practice [3, 4] . FM residents have a wide range of practice options available to them in Canada. Some become hospitalists or emergency doctors, some work at walk-in clinics, some provide specialized care in long-term care facilities or palliation, some adopt other forms of focused practice, and some choose a combination of these practice options. A better understanding of what factors shape practice intentions can inform health workforce planning, and policies that support doctors in their transition from residency to practice, toward the goal of ensuring all Canadians have access to primary care.
Much of the literature on differences in physician practice patterns focuses on the effect of gender [5] . In industrialized countries, the proportion of female primary care physicians has almost doubled in the last 30 years [6] . In Canada, the number of female medical students surpassed male students in 1995/1996 [7] . Among practicing physicians in 2017, 45.5% of family medicine physicians were female compared with 36.2% of specialist physicians [1] . Data from the Canadian Residency Matching Service (CaRMS) shows that more women than men continue to choose FM as their preferred residency training [8] .
Physicians' genders have been found to have a significant impact on primary care physician practice patterns [6] . Female physicians are more likely to work part-time [5] , work fewer on-call hours [6, 9] , provide less out of office care (e.g., nursing home, home and hospital visits) [6] , and take more leaves of absence, including medical or parental leave [9] . Additionally, female primary care physicians tend to see more female patients and fewer geriatric patients compared to their male counterparts [6] .
While studies examining primary care practice patterns by gender often point to parental responsibilities as a potential confounding or intervening factor, few have examined parenthood or the interaction between parenthood and gender directly [6] . Most physicians work more than a 40-h week and may experience stress managing professional and personal obligations, including caregiving [10] . Parental leave may also put a financial burden on physician parents. Canadian residents qualify for basic employment insurance leave (a maximum of approximately $550 per week, up to 52 weeks) with some limited top-ups depending on province [11] . Physicians in practice may have even more limited benefits and may be faced with the stress of making arrangements to cover time away [12] . These factors may contribute to the observation that parenthood has a negative impact on career satisfaction and success [5] .
Child bearing and child rearing may define and distinguish the career experiences of female compared with male physicians [13] , and the impact of parenthood on practice intentions may differ by gender. A prospective study of physicians after graduation showed that practice patterns that have been associated with female physicians (part-time work, more primary care work, less involvement in academic and hospital work) were more common among parents compared to non-parents [5] . A study of the Canadian physician workforce between 1991 and 2006 found having children reduced hours of market work among female physicians while work at home increased twice as much among female physician parents compared to male physician parents [14] . In addition, male physicians' spouses are much less likely to be employed and if employed had fewer hours worked outside the home [14] . Once children were over age 18, differences between male and female primary care physicians' working hours diminish [15] , but over the course of their career, female physicians spend more time on childcare responsibilities [8] . Also, compared to both male parents, and male and female non-parent physicians, female physicians who have children have the lowest self-reported career-success ratings and satisfaction [5] .
A better understanding of how the intersection of gender and parenthood shapes primary care practice intentions could inform supports for physician parents. These could include financial support for parental leave [16] , resources to identify locums or other forms of coverage for physicians in practice [16] , processes to improve reintegration into training and practice following leave, and childcare [17] .
Though some existing research examines the feminization of the primary care physician workforce [6] and points to the possibility that parental responsibilities help explain differences in practice between male and female physicians, very little data is available about physicians as parents and, even more rare, medical trainees as parents [18] . This study aims to contribute new information about how having children can affect practice intentions of FM residents, and to explore the interacting effects of parenthood and gender.
Methods

Data
We analyzed data from the Family Medicine Longitudinal Survey collected by the College of Family Physicians of Canada from all 17 university-based family medicine residency programs in 2015-2016 and 2016-2017. For both years, surveys were sent to all FM residents within 3 months of program entry and then again within 3 months of program exit. We focus on the exit surveys in the present analysis, and pool the 2016 and 2017 cohorts. We examine responses to questions about practice intentions with respect to comprehensiveness, type, clinical domains, settings, and populations (see full questions in Appendix 1 and Appendix 2).
The survey asks respondents "What is your sex?" and provides the options "Male," "Female," and "Prefer not to answer." While it is plausible that biological differences specific to pregnancy and childbirth may shape intentions, it is likely that socially constructed gender roles play a larger role. It is not possible to distinguish between sex and gender effects in this analysis, so we use the term sex/ gender hereafter. Respondents are also asked "Do you have children?" with the options "Yes/Expecting," "No," or "Prefer not to answer." We classify respondents answering "Yes/Expecting" as parents and those selecting "No" as non-parents. Respondents who selected "Prefer not to answer" or with missing responses to either of these two questions were excluded from the analysis.
Analysis
The survey measured practice intentions on a 5-point Likert scale. Responses were not normally distributed, and we could not assume they could be treated as interval data. Given the number of practice intention variables analyzed, it was impractical to report frequencies across all five categories for each scale. For the purpose of analysis, we dichotomized responses to questions about practice intentions by grouping those selecting "somewhat likely" or "highly likely" and those selecting "neutral," "somewhat unlikely," or "highly unlikely." Dichotomizing responses in this way provides interpretable results where proportions and odds reflect positive intentions for each practice variable. We conducted sensitivity analysis to confirm that results were similar grouping "neutral" with "somewhat likely" or "highly likely."
We summarized demographic characteristics and the percent of respondents selecting "somewhat likely" or "highly likely" for all survey questions capturing practice intentions. We report results for all respondents and stratified by sex/gender and parenthood (male non-parents, male parents, female non-parents, female parents). We investigated differences by sex/gender and parenthood using chi-square tests. To explore how survey respondents differ from all FM residents, we compared 2017 respondent characteristics with publicly available data from the Canadian Post-M.D. Education Registry (CAPER) [19] .
We used logistic regression models and included an interaction between sex/gender and parenthood to examine the relationship between parenthood, sex/gender, and each dichotomized practice intention variable. We estimated adjusted odds ratios using multivariable models with control variables that are associated with parenthood and/or sex/gender and may also shape practice intentions: marital status, location of medical training (Canada or international), age, and childhood geographic environment (inner city/urban/suburban, small town, rural/remote/isolated, mixed (if lived in more than one Appendix 2)). We excluded the number of years in practice since it was collinear with age. We excluded respondents with missing data for practice outcomes from each model. Respondents' missing data for variables other than sex/gender, parenthood, and the outcome of interest were retained with indicator variables for "missing/prefer not to answer."
In describing results of logistic regression, we report "odds of intentions for" each practice outcome, as shorthand for odds of selecting "somewhat likely" or "highly likely" vs. selecting "neutral," "somewhat unlikely," or "highly unlikely." We report odds ratios for male parents, female non-parents, and female parents relative to the reference category of male non-parents. We also indicate with an asterisk when the interaction term between gender and parenthood is significant, indicating that the effect of parenthood differs between male and female FM residents (i.e., the ratio of odds ratios defined by (odds among female parents/odds among female non-parents)/(odds among male parents/odds among male non-parents) is significantly different than 1 at p < 0.05). We did not examine the interaction between marital status and parenthood, as there were very few unmarried parents within our study population.
Ethics approval for secondary analysis of the FMLS survey data was obtained from the Simon Fraser University Research Ethics Board.
Results
The percentage of FM residents reporting they are parents or expecting increased from 14.74 to 23.39% between the survey distributed within 3 months of program entry ("entry" questionnaire) and the survey distributed within 3 months of program exit ("exit" questionnaire), indicating that almost 10% of FM residents become parents during residency ( Table 1) .
Characteristics of parents and non-parents
Two thirds of FM residents exiting programs in 2016 and 2017 are female ( [22] where the average age was 30.1 years, 62.1% were female, and 15.5% were IMGs.
Intentions for comprehensive care
Two-thirds (66.9%) of FM residents intend to provide comprehensive care to the same group of patients in the first 3 years of practice (Table 3 ). This percentage is lowest for male non-parents (60.3%) and highest for female parents (77.0%) and male parents (76.3%). We observe higher odds of comprehensive care in the first 3 years of Residents reporting that they are somewhat or highly likely they Will commit to providing comprehensive care to the same group of patients in first three years of practice (Q17, N = 1 607) (Tables 3 and  4) .
Intentions for practice model
Few FM residents (7.5%) express intentions for solo practice, regardless of sex/gender, and parenthood. Most FM residents (94.3%) express intentions for group physician practice (Table 3) , with highest odds among female parents followed by non-parents (Table 4) . Female non-parents are most likely to report intentions for interprofessional team-based practice (93.8%), but intentions are high (82.5-93.9%) among all groups (Table 3) , a pattern which persists in multivariable odds (Table 4) . Intentions for practice that includes teaching do not differ by sex/gender or parenthood (Tables 3 and 4) .
Intentions for practice domains, settings, and populations
Female FM residents, and female parents in particular, were more likely to express intentions for care across the life cycle, mental health care, and chronic disease management. These patterns persist in both unadjusted and adjusted odds ratios. Intentions for intrapartum care were highest among female parents, followed by female non-parents and male parents-all significantly higher than male non-parents. On the other hand, female FM residents and parents especially were less likely to express intentions for in-hospital procedures, other care in hospital, and care in emergency departments. We observed no differences in intentions for care in the home by sex/gender or parenthood. Male parents were more likely to report intentions for care in long-term care facilities. We observed no significant differences in intentions to care for marginalized, rural, elderly, or Indigenous populations, with the exceptions of lower odds of care for rural populations, which emerged as significant for female parents only in multivariable analysis.
Summary of parenthood, sex/gender, and interaction effects
Parenthood appears particularly relevant for intentions for comprehensive care. Both male and female parents had higher odds of intentions to provide care to the same group of patients within the first years of practice. However, female respondents were more likely to indicate intentions for comprehensive care in one clinical setting (e.g., office-based practice). Both male and female parents and female non-parents had lower odds of intentions for focused practice, though only the gender effect remained significant in multivariable models.
With respect to practice model, patterns appear driven more by gender than parenthood, but differences between female parents and non-parents exist. Odds of intentions for group physician practice were higher among both female parents and non-parents. Odds of intentions for interprofessional team-based practice were higher among female non-parents but not female parents. While odds of intentions for solo practice were low among all groups, a significant interaction term highlights that the impact of parenthood in discouraging solo practice was even greater for female than male FM residents.
With respect to practice domains, settings, and populations, intentions also differ primarily by gender. Adjusted models show higher odds among female FM residents for care across the life cycle, mental health care, and chronic disease management, and lower odds among female FM residents for in-hospital clinical procedures, and practice in emergency departments and hospital. There are, however, notable interaction terms signalling differences between male and female parents, with odds of intrapartum care highest among female parents, odds of rural practice lowest among female parents, and odds of practice in long-term care facilities higher only among male parents.
Discussion
Almost a quarter of FM residents are parents or became parents during residency. In general, intentions for the provision comprehensive care were higher among parents, and intentions for clinically focused practice lower. Differences in intentions for practice models, domains, and settings/population were driven primarily by gender. In many cases, parenthood has a different effect among female and male FM residents. Even during residency, while three quarters of male parents finish residency in 2 years, fewer than half of female parents do. This is consistent with a previous study that found the effect of having children had twice the impact on female primary care physicians' working hours as for male primary care physicians [5] .
This study contributes new knowledge, building on the existing understanding of the drivers of differences in hours worked and income, and examining the nature of practice within primary care. Though parents and female FM residents have practice intentions that correspond with health system needs for comprehensive care across the life course, supports such as paid parental leave, assistance arranging practice coverage, and childcare may be needed to ensure they can deliver comprehensive care, both during residency and as they transition from residency into practice [16, 17] . The percentage of parents rose from 15% at the beginning of residency to close to 25% at the end of their program. This may simply reflect the age of FM residents, but may also point to the fact that FM residents who become parents during their residency may be able to take parental leave more easily than after they enter practice, as once in practice there is limited financial support to cover their absence and they may need to find locums and pay overhead. Both male and female parents were more likely to take more than 2 years following their MD to complete their residency compared to non-parents, which is consistent with other information about FM residents delaying residency to have a family and taking longer to complete residency while having a family [20] .
Our results underscore the need for flexibility in work arrangements, parental leave, and access to childcare to ensure that doctors who are parents can contribute to the primary care workforce. Intentions for office-based and group physician practice models among female parents may reflect the desire to have control over hours worked to protect time for household and caregiving responsibilities [12] . This is consistent with other reports that physicians planning to have families choose to pursue FM compared to hospital specialties due to the flexibility it affords [21] and also that over the course of their career female physician parents spend significantly more time on childcare and other work at home than their male counterparts [8, 14] .
Limitations
Measures of sex and gender, as well as parenthood are limited. The survey asked about the sex of FM residents. While delays in residency completion among female FM residents may to some extent reflect sex differences in leave required for pregnancy, childbirth, and recovery, it is likely socially constructed gender roles that shape longer-term differences in practice intentions. We are not able to distinguish between the effects of sex and gender nor are we able to identify identities outside of the gender binary. We are also missing information about the number or age of children, or intentions for children in the future. While some physicians choose to have their family younger and ramp up their hours when their children are older [22] , others may delay parenthood [18] and these individuals cannot be distinguished from physicians who do not intend to become parents within our data. We were unable to link the entry and exit surveys at the individual level, which could have provided insights into change in practice intentions when FM residents become parents.
Our study is preliminary and descriptive. While some significant findings could be spurious, large differences in practice intentions by gender or parenthood signal areas for further exploration by health policy researchers and consideration by health workforce planners. Within the Canadian context, physicians completing family medicine residencies have considerable autonomy in how they choose to structure their practice. Though payment and organizational models differ among provinces, a majority of physicians are in fee-for-service practice and can choose where they practice, what services they offer, and in many cases which patients they take on. This is not unique to Canada, and we expect findings may have relevance in other settings where a range of practice options exist.
Conclusions
Both parenthood and gender independently shape practice intentions, but in many cases, the effect of parenthood differs for male and female FM residents. Supporting FM residents who are parents may positively impact the availability of comprehensive primary care services, especially since parents are more likely to report intentions for comprehensive practice soon after entering practice. 
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